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2a)n This action is FINAL. 2b)S This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Exparfe Quayle, 1935 CD. 11. 453 O.G, 213. 
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4) S Claim(s) 1-17 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed. 

6) n Claim(s) 1-17 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 
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10) n The drawing(s) filed on is/are: a)n accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

11) 0 The proposed drawing correction filed on is: a)n approved b)n disapproved by the Examiner. 
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1 .□ Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the Intemattonal Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) 0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) 0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 
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DETAILED ACTION 



Claim Rejections - 35 USC §112 



The following is a quotation of the second paragraph of 35 U.S. C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 4-13 and 16 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 4 recites the limitation "sufficient strength and thickness" in line 3. It is unclear 
what comprises a "sufficient" level of strength for the magnetic field. Additionally, it is unclear 
as to how the magnetic field "thickness" may be measured since magnetic field lines extend 
infinitely into space. 

Claim 5 in line 13 recites a similar limitation to claim 4 above and is rejected under the 
same grounds. 

Claim 8 recites the limitation "the perimeter" in line 3. There is insufficient antecedent 
basis for this limitation in the claim. 

Claim 8 recites the limitation "the area" in line 4. There is insufficient antecedent basis 
for this limitation in the claim. 

Claim 16 recites the limitation "to assure unstable operation of said electron beam" in 
lines 19-20. This limitation is unclear as it appears to recite an adverse, undesirable condition. 
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Art Unit: 1745 

Claims 6-13 are rejected under 35 U.S.C. 1 12, second paragraph as being dependent upon 
a rejected base claim. 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



Claims 1-3, 9 and 14-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ceasar et al. (U.S. Pat. 4,376,688) in view of Fu et al. (U.S. Pat. 5,914,018) and as evidenced by 
King (U.S.Pat. 4,108,751) 

Regarding claim 1 and method claims 14-16, Ceasar teaches a sputtering apparatus for 
use in an evacuated volume such as in a vacuum chamber [10]. (Figure 1) 



Claim Rejections - 35 USC §103 




The apparatus comprises an ion source means [14] with means for introducing an ionizable gas 
[28] for producing a plasma, (col. 5 line 60-62) 
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producing a very uniforaj bam. The rt«ctlve gfis 60 
which msy be & laixture of hydrosen and ntgoa h intro* 
duced into the ion giza from fhe gu inlet ^ In of 

A sputter target [34] is disposed in the ion efflux of the ion source means and enclosed by an 

enclosure [36], wherein the ion efflux as shown by the arrows originating from the ion source are 

directed towards the target. A deposition substrate [40] is positioned opposing to the target so 

that the sputtered material from the target is deposited onto its surface, (col. 6 line 47-51) 

When the ion beam stxilEe» the target, the target is 
Eputtend, Bsd the ^nitteied target msterial Is sprayed 
araund the vbcuubi chamber with s targe amoont of the 
50 ^mttered target coming to rest as « thin ftlm oa the 
tubatTBte, which msy he %i amhieni tenipo^^ure or 

The pressure of the ionizable gas within the evacuated volume, the first pressure, is substantially 
less than the pressure of the gas within the ion source means, the second pressure. As an 
example, the pressure of the ionizable gas within the evacuated volume is equal to 5 x 10'^ to 
about 10*^ torr, while the pressure of the gas within the ion source is equal to 10'^ to 10*^ torr. 
(col. 5 line 38-46) 

ence to the app^ntios that can be uied to perfbim it. The 
ai^inless atsel vacuum chamber 10 U evaeuased through 
conduit 12 by fi pump (not shown) to provide a preiBQr« 40 
ia the chamter of from «ho9t 3x10-' Torr to about 
)0-} Ton*. The ion beam geaerating device or gun X4 
which is a KauTni&nxt type ion source ia attached to ihs 
vacuuoi chiurtber on a port flange and when the chftm- 
faer U evoc^vated the pressure in the bn .gun with gaa 4S 
flowing throu^ it » froia abom 10-* to lO-^Tcrr. The 

Thus, the vacuum in the evacuated volume is 1 to 2 orders of magnitude higher than the vacuum 

in the ion source means, (col. 6 line 34-37) This vacuum pressure corresponds to a pressure 1 to 

2 orders of magnitude less than the pressure within the ion source means, (applies to claim 1) 

As to an additional reactive gas, Ceasar teaches an additional gas in the form of a reactive 

gas [1 1] is introduced into the ion source means, (col. 5 line 60-62, applies to claim 9) 
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producing a very imifbra Iseam. The feactlve gas & 
which m»y be a n^itmre of hydrogen end argon is intro- 
duced inta the ion sun ftom the ftas inlet 28. In &ont of 

This gas is reacted during sputtering with the target material while the target material is 
positioned in the evacuated volume, thus, the reactive gas is ultimately introduced into the 
reacted volume, (col. 6 line 62-64) 

The reactive tntzoduced to the ion gun contain) at 
JcE&l one g6s ^vhich will be reactive during spattefing 
wiih the tMT^t nutenol. Ty{Hcel reactive gases iodiutc 

Therefore, the reactive gas is uhimately introduced into the evacuated volume. Because of this 

reaction, the reactive gas is also considered to promote the formation of compounds 

incorporating both the reactive gas and the material sputtered from the target. 

As to an energy of about 50 eV or less, Ceasar teaches that control of the ion beam 

energy is achieved by varying the bias voltage between 0 to about 2000 eV. (Col. 4 lines 27-29) 

Absent of unexpected results, it is asserted that the energy level of the ion source is an 

optimizable parameter for a result-effective variable. In re Boesch, 617 F.2d 272, 205 USPQ 

215 (CCPA 1980) As evidence, King is relied upon to show that 20-30 eV is the threshold for 

the onset of sputtering to occur, thus, any energies of higher value would naturally resuh in a 

correlative increase in sputtering, (col. 4 line 58-66, applies to claim 1,16) 

la^tMlal (ten's of Angstrom's or more). The thre^ld 

mstf^ for fipotterlns most ccmhtnstions of tscooi- 
60 ln£loaftndftUb&tntefnateEialsreinUie20-^eVrsngep 

but lenoval of ffigmficunt amount sutfi&oe mateiiel 

CLct ^^tddi eppcoaching 1 atozo/^) are ooi asuaHy 

add«^^ until incomaig eaergks are b the order cf 

KXFb of eV's. Penetrations In the ordsr of lO's to IOC's ^ 
& A&gstroffla by the oncoming ^ «re achieved with 

ineomi^g ion cnogi'^ ^ the 1-3 keV range- EUgher 
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Ceasar does not explicitly teach a negatively biased target relative to ground. However, 
Fu teaches negative biasing of a target relative to a grounded enclosure wall. (col. 1 line 33-36, 
applies to claim 1, 15) 

the tsxget IS and endosufQ w&ll 12. The endosurs wail 12 
is preferably 8tioiinded« so ihai a aegalive voltage may ba 
matEtiiscd oa &c teigct 18 vn!ih rcspccl to the grounded 35 
enclosure wall 12. A 26 may be susp ecded within the 

Thus, at the time the invention was made, it would have been obvious to one skilled in the art to 
modify Ceasar' s invention by biasing the target negative to ground for reasons such as providing 
sufficient energy difference between the ion source means and the target and to facilitate target 
ablation. 

Ceasar does not explicitly teach a curved target surface wherein the target surface is 
concave (claim 2) or convex (claim 3). However, Fu teaches a curved target surface having a 
concave surface [106] as well as a convex surface [104]. (Figure 5D, col. 4 line 35-49) 




35 As shows in FIG. B{b), the iargct 80 his a sidcwaU oay 
tu£ve more than one slop&l portion 62^4^ long as the 
plasma will sputtcf all the siiffcces. Thertiare, both of the 
individually sloped portions 82,84 sshould ba%x a slope a^ , 
aad a-^ Eespectiwty, bctwcca about 15 m6 about 60 
degree*, with the picferted sieves being between abaiii 20 
and about 45 degfees^ Furtiafmofft, as dsown in FIG, 5(c), 
the target 90 may ha^x a cuivcd isidcwall 92 so locg as. the 
plasma will spiilter the entire surfece. Gecerally, this will 
require thii lines 92 taageiii to the ctuve 92 have m acgle 

45 wiiMn the ranges just (Jefincd for sloped poitiorB. 
Fiirther still ^ austt ICOabown in HG, 5(d) has aaidcwUl 
102 having genile transition or cun^ed sorface 104 between 
the cecURl rcgtaa 106 and Ihc sidewaB 102. FIG. also 
sbowa a cental target rcsion 19$ that is contoured 
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Thus, at the time the invention was made, the skilled artisan would have found obvious to 



such a modification would to be to uniformize plasma sputtering thereon. 



Claims 4, 5 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ceasar 
et al. in view of Fu et al. and as evidenced by King as applied to claims 1-3, 9 and 14-16 above, 
and further in view of Pinarbasi (U.S. Pat. 5,492,605) 

The teachings of Ceasar, Fu and King are discussed above. 

Ceasar does not explicitly teach a magnetic field located near the sputter target having 
sufficient energy to contain secondary electrons generated by the ion efflux. However, Pinarbasi 
teaches a magnetic field to prevent electrons from traveling directly to the anode, resulting in an 
increase in ionization efficiency and beam uniformity at the target, (col. 5 line 15-19) 



Thus, the skilled artisan would have found obvious to employ a magnetic field near the sputter 
target for reasons such as enhanced ion beam collation thereto. 

Claims 6, 7 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ceasar 
in view of Fu et al. and as evidenced by King as applied to claims 1-3, 9 and 14-16 above, and 
further in view of Quazi (U.S. Pat. 4,693,805). 

The teachings of Ceasar, Fu and King are discussed above. 




shown). A msgitttic field mey also be used to pQvm. the 
elM^TW .^n) traveling directly to the &Aods tbereby 
i&CTMaing ioniz&don ^densy sad to isctease beam col- 
fonnity. Aligced wiih snd poUtloi^ cloidy s^lficeat to the 
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Ceasar does not explicitly teach a radiofrequency bias for the sputter target and in which 
the negative bias is a mean value of the radiofrequency bias. However, Quazi teaches a 
radiofrequency bias to a target which is a negative bias based on a mean value of the 

radiofrequency bias. (col. 5 lines 36-38) 

The genemtor in the presast itt\'entitm typically pro- 
duces ft 13*36 MHz output anS its w&vefbnn may have 
tht *h»p6 « «iiowfl in no, 4A. fht d«y cycle of the 

The net bias to the target is a negative bias. (col. 1 lines 57-60) 

AlthoDgb as KF ^ow (jlsehar^ is in^aily produced 
by using a syrnmetriss] siniiSOidaJ output of tht RF 
g^erstor, in sn essyinmetrical sputtering system there 
$pp«iw a itegttive self-bias at the taigal Thk can be 60 

The target is made positive during the positive cycle of the RF bias for only a brief period of 
time sufficient to remove charge build-up on the target. (Col. 5 lines 56-62) Thus, a mean value 
of the radiofrequency bias to the target is negative. As an example, the duty cycle during which 
the target is pulsed negative is typically 60-90 percent while the remaining 40-10 percent 
comprises the positive duty cycle, (col. 7 lines 24-28, applies to claim 6, 7, 13) The motivation 
for such a modification would be to increase the sputtering rate and utilized power. 

Claims 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ceasar in view 
of Fu et al. and as evidenced by King as applied to claims 1-3,9 and 14-16 above, and further in 
view of Arnold et al. (U.S. Pat. 5,423,971). 

The teachings of Ceasar, Fu and King are discussed above. 

As to a target enclosure, Arnold teaches a target enclosure [9], i.e. dark space shield, 
where the edge of the target enclosure defines the outer edge or perimeter of the area of the target 




# 
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that is exposed for sputtering. (Fig. 1, col. 3 lines 17-20) The purpose of the target enclosure is to 
define the plasma zone. (Abstract) Thus, at the time the invention was made, it would have been 
obvious to one of ordinary skill in the art to further modify Ceasar's invention by employing a 
target enclosure in order to confine the plasma and prevent parasitic plasmas. 

Claims 10 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ceasar 
in view of Fu et al. and as evidenced by King as applied to claims 1-3,9, and 14-16 above, and 
further in view of Ion Beam Neutralization (Commonwealth Scientific Corporation). 

The teachings of Ceasar, Fu and King are discussed above. 

As to an end-Hall type of gridless ion source, the Ion Beam Neutralization technical 
disclosure teaches that an ion source can comprise an end-Hall type of gridless ion source 
including an electron emitting cathode, (p. 1 1, applies to claim 10, 11) As to a hollow cathode, 
the Ion Beam Neutralization technical disclosure teaches that an ion source can comprise a 
hollow cathode, (pp. 4-5) 

At the time the invention was made, it would have been obvious to one of ordinary skill 
in the art to further modify the invention of Ceasar by employing an end-Hall type of gridless ion 
source, because the Ion Beam Neutralization technical disclosure teaches that such an ion source 
has a longer usage lifetime and higher ion-current densities. It would have also been obvious to 
one of ordinary skill in the art to further modify the invention of Ceasar in view of King and 
Quazi by employing a hollow cathode, because the Ion Beam Neutralization technical disclosure 
teaches that such a cathode also has a longer usage lifetime and permits a low ion energy voUage. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Julian A. Mercado whose telephone number is (703) 305-05 11. 
The examiner can normally be reached on Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick J. Ryan, can be reached on (703) 308-2383. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703) 305-3599 for regular 
communications and (703) 305-3599 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0661. 




September 26, 2002 



Patrick Ryan 
Supervisory Paterrt Examiner 
Technology Center 1700 




